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Earthquake stable buildings steel frame - has diagonals 
connected to columns and beams by short, bolted tubular 
members j 

KAZA METAL CONS 28.03.79-SU-741450 

(25. 02. SI) E04b-01/24 E04h- 09/02 
28.03.79 as 741450 Add to 600268 (121MB) 

The proposal refers to the Parent Cert. No. 600268. A steel frame 
of an earthquake resistance building has short, open section, 
bolted tubulars, connecting the diagonal ties to the beams and to 
the columns. 

The frames cells are formed by the column (l) beams (2) and 
the inclined ties (3). The latter are connected to the beams and 
columns by means of the bolted (6,7), short pieces, of the thin wall 
tubes (5). The sections (1,2,3) sizes are selected to stay within 
their design stresses when the tubulars (.5) are subjected to a 
plastic deformation under the bending loads. In addition, the ties 
(3) sections are designed for the simultaneous working on the 
compression and on the tension. 

Under the designed seismic loads, all parts of the frame work 
within their elastic limits. Under the loads exceeding the 
designed, the curved tubes (5) are bent and plastically deformed 
thus absorbing the external seismic loads and maintaining the 
loads acting on the parts (1,3) within the designed limits. Bui. 
6/15.2.81. (4ppDwg.No.3) j 
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B. JI. HOBHKOB 

Ka3axcKoe OTAcneHHe Op^eHa TpyAOBoro KpacHoro 3HaMeHH 
ueHTpajibHoro HayqHO-HccneAOBaTejibCKoro h npoeKTHoro 

HHCTHTyTa CTpOHTeJlbHblX MCTajUIOKOHCTpyKUHH 



(54) METAJIJIHHECKHH KAPKAC' CEHCMOCTOPIKOrO 
MH0rO9TA>KH0r0 3AAHHH 



I 

H3o6peTeHHe othochtch k CTpOHTejibCTBy 
h HBJiaeTCH ycoBepuieHCTBOBaHHeM MeTa;uiH- 
qecKoro Kapnaca ceftcMocTOHKoro MHoro3Ta>K- 

HOrO 3A3HHH. 

M3 OCHOBHOrO 3BT. GB. Jsf? 600268 H3Bec- 
reH MeTa^jiHqecKHfi KapKac ceHCMocTOHKoro 

MH0r03Ta>KH0r0 3A3HHH, BKJHOqSKUUHH KOJIOH- 

Hbi h pHre^H, o6pa3yiomHe hhchkh, b koto- 
i pux pa3MeiueHbi HaioioHHbie cbh3h, b kotopom 

j CBH3H CHa6>KeHbI AOnO^HHTeVIbHblMH 3JieMeHTa- 

j mh, pa3MemeHHbiMH b yrjiax nqeeK nepneHAH- 

' KyJIflpHO CBH3HM H COeAHHeHHblMH C K0JI0HH3MH 
H pHreJIHMH [1]. 

HeaocTaTKOM H3BecTHoro ycTpoficTBa hb- 

^iHeTCH HajiHMHe CBapHoro coeAHHeHHH b ao- 
jriojiHiiTejibHOM 3JieMeHTe..H3 . Tpy6\ qTO..Bbi3bi- 
BaeT nepeKpHCTajuiH3auHK) MeTa;uia okojjo- 
meBHOH 30HU, BCJieACTBHe qero CHHwaeTCH 
njiacTHqHocTb h 3HeproeMKOCTb AonoJiHHTevib.- 

HblX SJieMeHTOB. 

UeJib H3o6peTeHHA — noBwmeHHe ceftcMo- 
ctohkocth KapKaca. 

Ue^b AOCTHraeTCH tcm, qTO b MeTaJiJiH- 
ecKOM KapKace ceHCMocroftKoro MHorosTa>KHo- 

3A3HHH KaJKflblH AOnO«TIHHTeJIbHbIH 
UnOJWeH H3 OTpe3KOB .TOACTOCTeHHblX Tpy6 

^peMeHHoro ceqeHHH, oopameHHbix BHyTpeH- 



hhmh noBepxHocTHMH Apyr k Apyry h coeAH- 

HeHHblX C nOMOlUbK) 6o^tob H UeHTpHpyiOlUHX 

uiafi6 oahhm kohuom c pnrejieM H koaohhoh 
Kapnaca, a ApyrHM — c HaKJioHHofi CBH3bK). 
Ha (J)Hr. 1 H3o6pa>KeH cchcmoctohkhh 
5 KapKac, o6iuhh bha; Ha qbnr. 2 — .aqeHKa 
KapKaca c noJio>KeHHeM ao h bo BpeMH KOJie- 
6aHHfi KapKaca; Ha $Hr\ 3 — y3evi I Ha (})Hr. 2; 
Ha qbHr. 4 — pa3pe3 A— A Ha (pur. 3; Ha 
(Jwr. 5 — y3e^i II Ha $hi\ 2; Ha 4>hi\ 6 — • 
y3eji I,BapHaHT. 

10 CeHCMocTOHKHH CBH3CBOH KapKac BKJIK>qaeT 
KOJiOHHbi 1 h pHreviH 2, o6pa3yiomHe aqeftKH. 
B" 3thx HqeHkax "pacnbJiojkeHbi h a kji o h h bie ~c b h - 
3H 3. B MecTax npHcoeAHHeHHH cbh3h k ko- 
jiohhc h pHrejiro-paaMeuieHbi -Aono^HHTe^bHbie-- 
sjieMeHTbi 4. B KOHcrpyKUHH jxonojiHHTejibHOro 

15 SJieMeHTa (noKa3aHa Ha tjwr. 3 h 4) 0Tpe3KH 
TcwicTocTeHHbix Tpy6 5 nepeMeHHoro ceqeHHH 
coejiHHeHbi c noMombio 6oatob § h ueHTpH- 
pyiomHx uiaH6 7 oahhm kohuom "c HaKJiOHHOH 
CBH3bio KapKaca 3, a ApyrHM c ko^ohhoA h 

2Q pHraneM KapKaca. MeTa;wi mafi6 7 aojiwch 
out* TBep>Ke MeTaji^a Tpy6 5. CeqeHHH 9Jie- 
MeHTOB KapKaca 1, 2 h 3 noA6HpaioTCH t3khm 
o6pa30M, qTo6u b momcht, Koraa b 0Tpe3Kax 
Tcwicfocf e"HHbix Tpy6 5 ot H3rH6aiomif'x ycwiSfi 



na3BHBaioTCfl njracTHqecKHe ,/ie(f)0pM3U,HH, . Ha- 
npa>KeHHH b sjienemax 1, 2 h 3 He npeBbi- 
uiaJiH pacMeTHbix. n P H stom ceqeHH* 3Jie M e H - 
TOB 3 nOA6HpaK)TCfl T3KHM o6pa30M, mto oaho- 

BD6MGHHO pa6oTaK)T SJieMeHTbi o6ohx H3npaB- 

JieHHH K3K H3 OK3THC T3K H H3 paCTHtteHHC 
CefiCMOCTOHKHH KapKac paCCMHTblBaeTCfl H 

KOHCTpyHpyeTCH H3 BocnpHHrne onpeAeJieHHO- 
ro ropH30HTa^bHoro ceficMHMecKoro bosachct- 

BHH I1DH KOTOPOM BCe erO 3JieMeHTbJ P 300T3K)T 

b vnpyroH cTa/wH, b tom HHCJie h aoikwhh- 
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qal oui3fl CBepJioBKy OTBepcTHfi h 4>HrypHyK) 
rsaosyK) peany c nocJieAyiomeH 334Hctkoh pe- 

33 H3>KA3MHbIM KpyrOM. 

npeAJiaraeMbifl cchcmoctohkhh k3 P k3c 06- 
jiaaaeT noBbimeHHOH H ane>KHOCTbK) no c P 3B- 

HeHHK) C H3BeCTHbIM. P33MeWeHHe B CBH3HX 

nono^HHteJibHbix 3JieMeHTOB, caoco6Hbix k ajih- 
TeJibHofi p36oxe b ynpyro-iuiacTHMecKOH cxa- 

n H H VJiyMllJ3eT CnOC06HOCTb K3 P K3C3 HOMO- 

maxb sHeprHK) BHeuiHHX bo3achctbhh h o6ec- 
neMHBser cHH^eHne ceficMHMecKOH H3rpy3Kn 
H3 3iiaHHe Ha 10-20%. Hcno^bSosaHHe npe A - 
jiaraeMoft KOHcrpyKUHH AonojiHimyibHbw 3Jie- 

M€HTOB HOSBO^HeT UJHpe npHMeHHTb B CeHCMO- 
CTOHKOM CTpOHTeJlbCTBe CBH3eByiO KOHCTpyK- 
THBHVK) CXeM>' KapK3CHbIX 3A3HHH, K0T0D3H HO 
paCXOAy CT8JIH H3 25-30% SKOHOMHMHeH H3H- 

6ojiee qacTo npHMeHHeMofi b HacxoHmee BpeMH 

P3MH0H CXeMbl. 
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B ynpyVofi CTa/LHH, b TOM MHCJie h Aono.HH- "^^^2^ Hcnojib30B3HHe npe A - 4. 
6pycbH 5 hoa -fleftcxBHeM cwi, npeBWUiaiowHX 

DSCMeTHbie, H3MHyK) H3rH63TbCH H P 360T3Tb B 

njiacTMMecKOH era/inn, norJiom3* sHeprmo 

BHeLUHHX nOBbHUeHHblX CeftCMHMeCKHX B03ACHCT- 
BHH, He A3B3H B03 P aCT3Tb yCHJlHHM B OCHOB- 

hwx HecymHx sjietvieHTax KspKacs 1 h o, npe- 

A0X P 3HH* OT nOTepH yCTOHMHBOCTH CBH3H 3 
H KO^OHHbl 1 K3pKaC3. 

npejuiaraeMaa KOHCTpyKUHH AonojiHH-renb- 

HblX 3JieMeHTOB HO CpaBHeHHJO C H3BeCTHOH 60- 20 

jiee npocra, komhskths, b Heft oTcyrcTByet 

CB3PK3, OH3 06jl3A3eT BblCOKOH SHeprOCM- 

Kocxbio, cT3TH«ecKH onpeaeJiHMa npH pscueTe 

H H0A60pe CeMeHHH, HMeeTCH BO3M0>KH0CTb C03- 
A3HHH KOHCTpyKUHH C UIHpOKHM AH3H330H0M 
X3 P 3KTepHCTHK 33 CqeT nOA60 P 3 K P HBbIX 

6pycbeB.H3 xpy6 paBHbix tojiiuhh h ahsmct- 
dob (d)Hr. 6). KpoMe Toro, npocTOT3 h kom- 

HSKTHOCTb AOnOJlHHT&nbHblX 3JieMeHTOB. A3K)T 
VA06HO, T3K K3K B 3T0M CJiyMSe AOHO^HHTe^b- 

Hbie 3Jie M eHTbi He Mem aw ywiaAKe *^e30<5e- 
tohhux njiHT nepeKpbiTHH (qw. 5). llpH H3- 
roTOBJieHHH npeA^araeMoft KOHCTpyKUHH ao- 

ROJIHHTe^bHblX SJieMeHTOB H3 Tpy6 MO>KeT 6UTb 
npHMeHeHa C3M3H np0CT3H TeXHOJIOrHH, BKJ1IO- 
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<PopMyAa u3o6peTeHUH 
MexawiHMecKHH KapK3C ceAcMOCToftKoro 

MH0r03T3>KH0r0 3A3HHS HO 3BT. CB. & 600258, 

OTAUHafomutc* re M , hto, c ue^bK) nOBblllieHHH 

CeHCMOCTOHKOCTH K3 P K3Ca, K3>KAbIH AOnan- 
HHTeJIbHblH 3JieMeHT BblHO^eH H3 OTPC3KOB 

TO^cTOCTeHHbix Tpy6 nepeMeHHoro ceqeHHH, 00- 
paiueHHbix BHyTpeHHHMH noBepxHOCTHMH Apyr 

K APyry H COeAHHeHHblX C nOMOUlbK) 60JITOB 
H ueHTpHpyiOLUHX I1I3H6 OAHHM KOHUOM C pH- 

reJieM h ko^ohhoh KapKaca, a ApyrHM — c 



Hctouhhkh HHqbopMauHH, 
npHHHTbie bo BHHMaHHe npn 3KcnepTH3e 

1. ABTOpCKOe CBHAeTeJlbCTBO CCCP 

Ho 600268, wi. E 04 B 1/24, E 04 H 9/02 
1976. 
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ro ceMeHHH, 06- 

XHOCTHMH Apyr 
MOlUbK) 60J1TOB 
t KOHUOM C pH 

a ApyrHM — < 
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CoCTflBHT&flb T. HBSHOBa 

PeaaKTOp JI. noBxaH Texpea A. Bofinac KoppeKTop O. Bhjibk 

3aK83 10565/46 THpa* 776 nofliiHCHoe 

. BHHHHH FocyaapcTBeHHoro komhtctb CCCP 
no AejiaM H3o6peTeHHA b otkputhR 
113035, MocKBa, >K— 35, PayuicKa* Ha6., A. 4/5 
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